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A motor car seems a simple thing. The driver sits in his seat, pulls one knob and presses another, 
puts his feet on the pedals and away he goes, as if by magic. It seems so simple, but perhaps that — 
is because we take it all for granted and do not bother our heads about the mystery of how it 
works and what makes it go. A lot of people do not know how their own car works. , 










Driving is ver 
interesting if yo 
know what make: 
the wheels go round 
and is not difficult 
to understand. 


It is much better for the car, too, as you know how to take care of it. The car lasts longer, 
gives less trouble, and runs better, so let’s see what all the pedals, knobs and switches are for. 
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Water jacket 


Fan belt Cylinder block | 
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HERE IT IS 


@YDINDERS are round holes bored in the iron 
cylinder block; they are very smooth and 
polished. This motor car engine has four. More 
powerful engines can have six, or eight, or some- 
times: pwelve. 





AD, also made of iron, and 


batted 1 to the meee block, is like a lid and 
closes up the top of the cylinders. making each 
a separate airtight container. Each cylinder has 
two pipes leading into it. One lets in petrol gas, 
and the other lets out the hot waste fumes after 
the -ahandan 





ALVES, shaped like mushrooms, and 


called Shroom valves, open and shut ‘these 
pipes. They are like stoppers and have sloping 
sides to make a tight fit. They have to open and 
shut at the i moment. 


-ARKING PLUGS are screwed into the 
iinder rr one over : each cylinder. The elec- 
tric spark from the plug sets fire to the petrol gas, 
again at the right moment. 
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Piston 





Piston and 





Inside each cylinder is an aluminium pis- 
ton that is driven up and down. It must be 
a very tight fit so that none of the petrol 
gas can get past. Piston rings prevent this 
happening. These are made of springy 
iron and are slit. They are fitted into 
square grooves cut into the piston and 
press outwards to make the piston a leak- 
proof fit in the cylinder. If the cylinder 
gets worn with long use or lack of oil, and 
is no longer a tight fit, some of the gas 
escapes. Then the piston loses some of its 


power and petrol and oil are wasted. The 
connecting rod joins the piston to the 


crank shaft. It is made from steel forgings. 
The top end is hinged to the piston, and 
the bottom end, called the big end, is 
made in two pieces that fit round the crank 
pin and are fastened by bolts. 








Rings 


A cylinder 
cut in half 
showing piston 
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Crank pin 
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Crank shaft 
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Crank pin 


| The crank shaft is made all in one piece from a steel forging. This one 
q has four crank pins, one for each connecting rod, and they come exactly 
‘ : underneath the four cylinders. It has three journals that fit into the 
\¥ main bearings in the crank case, one at each end and one in the middle. 
The crank case is fixed to the cylinder block and is closed in at the 
bottom by the sump where the oil is stored. 

















There is a dip stick 
in the side of the 
crank case to show 
how much oil there 
is in the sump. 


Main bearings 


end bolted round crank pin 
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. THIS IS WHAT HAPPENS INSIDE THE CYLIND 
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Inlet valve 
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When petrol is turned into —_ 
vapour, and mixed with air, =. giana 
it forms a gas that explodes 
easily when a spark touches it. 

This is the gas used in a motor car 
engine. The distance the piston moves 
from the top to the bottom of the ia’... U4 Pg 
cylinder is called the ‘stroke’. It goes lw... 
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through a series of four strokes. The Pa 4 


first is the Induction Stroke. The pis- z& 

ton is pulled down by the crank shaft q a, 

and the gas is sucked into the top of ‘Pes 8 prow 
the cylinder through the inlet valve. a)  \2 kj 
The second stroke is called the Com- it : custo 
pression Stroke. Both the valves are a gl 
shut, and the piston pushes its way up | 

the air-tight cylinder, squeezing the 4 
mixture into a tiny space. Just as it 

is about to go down again, On Its 

third stroke, the Power Stroke, both 

valves still shut, the electricity from | c a 
the distributor reaches the sparking By, 
plug in the head of the cylinder. It — . Bva\: 
causes a spark in the middle of this _ So 
compressed gas. Thereisanexplosion gf i 
and the piston is forced down the § yer VB\ B\ 
cylinder as fast as it can go. The §° Qa ) Ponte 
cylinder is now full of hot waste \ o»SK\ 
fumes. The piston is pushed up again = \~ 

and the outlet valve opens and these 
fumes are pushed out into the exhaust 


pipe. 
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...... THE FOUR STROKES OF THE PISTON 


Exhaust valve 
open : ¢ 


xhaust valve 


Inlet valve : shut Inlet valve 
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This is the fourth stroke, called 
the Exhaust Stroke, and the 
piston is ready to start all over 
again, sucking in more gas. A 
heavy wheel goes on spinning 
when it is once started, so a 
large fly-wheel made of heavy 
metal is fixed to the end of the 
crank shaft. This keeps the 
crank shaft turning round 
between the explosions. The 
crank shaft and fly-wheel have 
to spin round twice between 
each explosion, once for the 
ie explosion and exhaust, and 
iT iin N once to suck in the gas and 
i aa compress it. A motor car en- 

1. gine seldom has less than four 
—_ — *, cylinders, and the explosions 
a happen so quickly after each 
iN ee other ... thousands of times a 
minute, that the fly-wheel and 
crank shaft seem to go round 
quite smoothly. The up and 
down movement of the piston 
is turned into the round and 
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DOWN 
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explosion 
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rather like your leg working 
the wheels of your bicycle. 
K . — The connecting rod doing the 

“ CARRY. same job as your leg. 

























The valves are very impor- 
tant. They must open and 
shut the inlet and exhaust 
pipes at exactly the right 
moment. To open a valve 
a cam pushes up the valve 
stem. A spring shuts it. The 
cams are pear-shaped pieces 
of metal sticking out of a 


¥ 1 _ ite As this shaft revolves, the 
NF ae point of the cam comes to 
a= ON the top to open a valve once 
each time it goes completely 
round. 
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shutting valve opening valve 


Cam shaft 


i i i : j J : . ( ; j A ; 4 Zi S ws — | , ee aaa . ji : = * 
4 oe" La Mo re . 
‘ d B® , % a a a eee 


The crank shaft 26 MS. | 
works the cam shaft Tia Ree 
by gear wheels and a % 
chain called the 7im- ‘ 
ing Gear. This makes 
the cam shaft spin . 
round once while the RCT oe 
crank Vike 
round twice. 
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shaft, called the cam shaft. 


shaft goes ws << Crank shaft 
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This happens _be- 
cause during each 
piston’s four strokes 
in its cylinder, the 
crank shaft goes 
round twice, but the 
inlet valve and ex- 
haust valve open only 
once each. 
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When a car is going along at about thirty miles an hour, each piston may slide up and down inside its 
cylinder six thousand times a minute. The heat in the middle of the explosion is about ten times hotter 
than boiling point. Something must be done to cool the cylinders. They are surrounded by water. This 
is poured into the top of the radiator. It runs round the cylinders helped by a pump and back to the 
radiator, where it is cooled by the cold air which rushes in between the thin tubes of the radiator, and 
this is helped by a fan. All these metal surfaces that rub together and slide against each other would 
get very hot and wear away very quickly if they were not protected by a film of oil which keeps the 
metal surfaces apart. That is why it is so important to have enough oil in the sump. 
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Ammeter Head lamps 





al Tail lamp 
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THE THINGS THAT WORK BY ELECTRICITY 


Storage 
ney The electric current is made by a dynamo that 1s 
driven by the engine and what is not being used up 1s 
stored in a battery. It flows from the battery through 
a wire to the different units . . . starter motor, coil, 
lights, whichever switch is used, and returns to the 


battery through the metal frame of the car instead 
of by another wire. | 


} Starter .\ 
i switch (ge) 





Dynamo 


oa 









Starter Ignition switch 





Distributor 





~. , is a symbol used to show that the wire is attached to the frame, generally known as earthing. 
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THE DISTRIBUTOR THAT CONTROLS THE SPARK 


To make a spark a more powerful electric current is needed than the one supplied by the battery. 


The current from the battery flows through the coil, where it is made two thousand times more 
powerful. It is then sent on to each sparking plug in turn by the distributor. When it reaches the 
plug it jumps across a gap between two points at the end of the plug, making a spark. 
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Terminal for powerful current from coil : Set mee : : “ ™ C hie ~ eee ia 


eee ae 


Rotor arm revolves with the distributor 


When the cap is clamped on, Poe 
this terminal touches themetal ~™ a oy 
part of the rotor arm and dis- } ss ZB 
tributes the current to the 

other terminals in turn as it = 3 vr AT 
goes round : Sn q ' ee is ass f : | To Coll - 














< Li Fixed breaker point. | 
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Each terminal has a wire lead- 


; Breaker arm swings in and out 
ing from it to a sparking plug. 


allowing the breaker points to 
touch and “break away’. 
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Breaker points . . . necessary 
to make the powerful current 
at exactly the right moment 
for the sparks. e 


A cam fixed on the shaft pushes 
it out. 





\ A spring forces it in. 











This is the Carburettor 





The carburettor has 
two jobs to do. It must 
turn petrol into vapour 
and then mix it with 
the right amount of air 
to make the explosive a 
gas for the engine. Air } 
is sucked into the air 
pipe; the amount can Jak. it oy a GD 
be varied by the choke wf: Wry —= oc = ws — Filter 
control. It rushes past ) es te 
a fine jet that is spray- 
ing out petrol. This pet- 
rol spray and air mixed & \ 
together are sucked es a\\ — —4 
into the cylinders, a \S me 
- through the inlet valves. 


Air filter and silencer a 
is filled with wire wool 


Choke control 


Air pipe 


Throttle lever 


—Flegt chamber 
Petrol container 





How much flows into | 
the cylinders is regu- : G Ge BOts eee 
lated by a_ butterfly | 
valve worked by the | 
accelerator pedal. | 
<—_——_———_ Petrol pipe | 














The flow of petrol to the 
jet is regulated by a float 
in the petrol container. 
This rises and falls with 
the level of the petrol. 
When the container is full 
the float rises and stops 
up the petrol pipe with a 
needle. 
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Petrol spray jet 


<- Butterfly valve 
controls 

the speed of 
the engine 


goes to Inlet hole 
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Petrol filler | | 


Back axl 
Crown and pinion wheels ack axle 


Differential casing | es 
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Universal joint 
Propeller shaft 


Frame 


HE CHASSIS | 
S THE STEEL FRAMEWORK OF THE CAR 










_ Brake pedal 


Accelerator 
pedal 
































_ Steering wheel | 
Gear control Air filter 4 
Oil filler arburettor 
Hand brake Clutch | ater pump housing 
Timing gear | 
Radiator 
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<—— Bumper 
Clutch | 
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Scat 








BODY ENGINE 


The frame is made of two long The body is fixed on to this The engine, which is fixed to 


pieces of steel held together by steel frame. It is like a small the frame, is very heavy and is 
cross bars. The car is built on room. It has walls, usually able to pull the whole weight 
this frame, so it must be very made of metal, with doors, of the car and its passengers 
strong. ~ windows, and a roof. along. 


FOUR WHEELS, FIRMLY FIXED TO FRAME BY SPRINGS 






lenis The semi-elliptic spring usually used for the rear wheels is made up of several thin steel 
il plates called leaves, fastened together by a bolt in the centre and two clips, one either 
| side of the bolt. The two ends of the spring are fixed to the frame of the car and the 
centre is bolted to the axle. The front two wheels often have independent spiral springs. 














PROPELLER SHAFT 


takes the power from the engine to the back wheels. It has a 
universal joint at each end. 


BACK AXLE 


is in two halves joined in the centre by a set of cog wheels. Two 
of these make the propeller shaft turn the back wheels. 


DIFFERENTIAL 


is the name of the other cog wheels that allow one wheel to turn 
faster than the other at corners. 


GEAR BOX 

A box filled with cog wheels of different sizes arranged with 
relation to one another. Used for starting, climbing hills, going 
fast along a flat road and making the car go backwards. 


BRAKES 

There is one for each wheel and they are worked by a foot pedal. 
A hand lever works the brakes generally on the two rear wheels 
and operates independently from the foot pedal. The hand brake 
is used for parking. 


ELECTRICAL EQUIPMENT 


The starter motor, sparking plugs, lights, horn, and sometimes 
other gadgets, all need electricity. This is made by a dynamo and 
is stored in a battery. 
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THE KNOB 









Mirror 
sh tray 


peedometer 


Ne 


Oil pressure gauge 


mmeter 





ccelerator ped 
rake pedal 
Clutch pedal 


Gear control 






Steering column 
Hand brake 


Starter switch 
— Choke 

Ignition switch 

Throttle 


Geur box Lights 


‘The gear control can be either on the steering column or a stick coming directly from the gear box. 
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DIALS ON 















THE DASHBOARD 


SPEEDOMETER — MILEOMETER 
shows by a hand like a clock hand how fast the car 1s 
going. It has a special mark to show the thirty-mile-an- 
hour speed limit. It can be driven from the gear box. 
It also records how many miles the car has travelled. 





. 





shows the pressure at which the oil is being pumped round 
. the engine. | 


- shows how much petrol there is in the tank at the 
back of the car. It is often worked by a float and 
an electrical unit in the tank. 








shows the amount of electricity that is going into or 
coming out of the storage battery. 
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mS The Story of the Transmission System 


h a 1 The power from the engine has to get to the back Oe 
; i wheels of the car. This is not a simple job. There are a . 
four main parts that do it, and they are called the x. 
Clutch transmission system. | = 
Gear box _ | Vy 
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sea I | The Clutch links up or separates the power from the engine 

| jo } to the main driving shaft that turns the back wheels. It consists of 
CA the fly-wheel on the engine crank shaft, the clutch plate with its rings | 

oe of non-slip fabric, and the pressure plate on the main shaft that goes 





_| == to the gear box. These three are held tightly together by strong 


eases sdoserecseateensenl 


| may vant springs and all spin round at the same time. They are enclosed in 
a metal casing bolted to the crank case. When the clutch pedal is 
| dh pressed down, these plates separate and there is no connection 








7 between the fly-wheel and the main driving shaft. 


CLUTCH IN 








The Gear Box 





A car is a very heavy weight for the engine to pull along; it can only do it with the help of the 
gear box. On a flat road the engine 1s linked directly to the back wheels, but for starting off and 
climbing hills, the back wheels need more power. I his is obtained by using the sets of cog wheels — 
in the gear box. a 
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THIS ONE HAS FOUR SPEEDS 


24 HOW THE GEARS WORK 


These are the gear wheels that do the work. All the others are used to make the gear changes Main 

easier. The ones with slanting teeth are called helical gears; they slide into gear more smoothly shaft 
than straight ones. First gear has straight teeth. | D ae 

Jack shaft >. =£ 









Small 

wheel Helical gears are Each of these wheels is 

spins used for 2nd, 3rd, free to revolve on the Jd ~ Ce fae 
2 aster | | | | a a 

than pi, one : aa Main shaft : : 

: Engine turns takes power 

this jack shaft to 


round 
lt must spin round back wheels _ B two D two 
twice while the big 3 times slower times slower 
one goes round once : S——— _ than A than C 
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Lay shaft 










So D goes round four times 
slower than A but has four 
times the power 


The big one goes 
twice as slowly but 
is twice as powerful 
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a Turn round in 
These gear wheels are 
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e~ {|} \ directions 
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Lay shaft revolves all the 
time the engine is running 
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AND HOW THEY CHANGE THE SPEED 25 


Sometimes a car has four forward speeds. This one has three and reverse. 


Lay shaft 





- Jack shaft and main shaft join up. Gear wheel on main shaft is in gear 
Gear wheels on lay shaft revolve with one on lay shaft. 
but are not used. 


Big sear wheel on main shaft is in 
- gear with small one on lay shaft. 
SECOND GEAR CHANGE (above) ° 
The red direction arrow on the main 
shaft should pom downwards 





, for going along a 
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BOTTOM for starting and 
climbing very steep hills. 





NEUTRAL, when the car is 
standing still. 





REVERSE, when you want to 
gO Reckwards, 





There is no connection at all be- 


| Extra gear wheel makes main shaft 
tween jack shaft and main shaft. 


turn in opposite direction. 
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Propeller Shaft and its Universal Joints 














The propeller shaft is a thin steel tube that goes from the gear box to the back axle. MO 
It must be absolutely true or it will snap in half. The gear box is fastened rigidly to the Le. 
frame but the back axle and wheels are fixed to it by springs, so the propeller shaft must (G 
have joints that will let the back 
axle bump up and down on 
rough roads without damaging 
itself, the gear box, or the engine. < a 
Two universal joints do this, one A" \ £o-_ 
at each end. They allow move- (2 Fa. 
ment up and down and sideways, 

rather like a wrist joint. 


Universal joint —4)* | eee 
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| Crown and Pinion Wheels 
“fg The propeller shaft turns the back axle which is at 


right angles to it. Two bevelled cog wheels do this. 
A small one called the pinion wheel at the end of 
Crown wheel the propeller shaft, and a large one called the crown 
wheel on the back axle. 
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The Bulge in the Back Axle 


The back axle is a very clever piece of machinery. It has a strong outer casing made of steel that takes 
the weight of the back of the car. It has a large bulge in the centre. Inside this casing is the real axle. 
The road wheels are fixed to the axle and cannot turn without the axle turning too. 
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The axle is in two halves 
joined in the middle by _ FH x 
a set of cog wheels. This “—~__/ (en \ yg 
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1 yl Sa - The differential cage is bolted to 
the crown wheel and the whole 
lot protected by an outer casing. 






When the car turns a corner these cog wheels allow one road wheel to travel 
faster than the other one in the same length of time. 
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The bevelled cog wheels are firmly fixed to the inside 
ends of the axle half-shafts, and revolve with them. 
These are joined by four small bevelled cog wheels 
... only two are shown here. The whole set spins round © 
together when the car is going along a straight road. 
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THE CAR TURNS 


When it turns a corner, and 
one road wheel goes faster 
than the other, the cog 
wheel at the other end of the 
axle shaft will go round 
faster too. 

The small bevelled cog 
wheels in the centre then 
revolve round and round as 
well as with the cog wheels 
on the axles. 
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Cog wheel 
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Axle 
half-shaft 






Cog wheel 
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Cog wheels 
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The crown wheel is put on 
one of the axle shafts so 
that it can revolve on its 
own without taking the 
back axle with it. This set 
of cog wheels is then 
bolted to the crown wheel. 
These bolts are the only 
connection between the 
propeller shaft and the back 
wheels. 
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A car is steered by the two front wheels. Each wheel is 
. | fixed to a short axle called the stub axle and is joined 
eee OO” to the frame by a hinge that works on a pivot called the 
F ~ king pin. Both wheels must swivel together so they are 
joined by the track rod and two steering arms. The track 
rod is in three pieces, a centre piece and a ‘push and 
pull’ rod on either side. 
When the steering wheel is turned the drop arm moves 
the track rod sideways and the pivots swivel the wheels. 
At the end of the steering column 1s the steering gear 
box. Inside this one is a spiral cam and a peg attached 
to the drop arm. 
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Steering gear 
box 


era erm Track rod 


Push-and-pull rod — 





Back plate Brake lining 


Pivots 


All four brakes 
must work with 
even pressure. If 
one wheel stops 
» before the others 


it may cause a 
skid. 








ON 


Back plates 
with brake 
shoes attached 
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Lockheed Hydraulic Brakes 


There is a brake on each wheel and a foot pedal works 
them all at the same time. The hand lever works the 


“@) back brakes independently by rods and cables. There 


is a steel drum bolted to the wheel and a back plate 
with two brake shoes in it fixed to the axle. These 
shoes are lined with an asbestos fabric. When the 
brake is put ‘on’ they move outwards by means of the 
piston rods at each end of the cylinder and rub against 
the drum, slowing down the wheel. A spring sends 
them back to the ‘off’ position. 


This master cylinder is filled with 
Ay special oil. When the brake pedal is 
SS | pressed down the oil is forced through 
the pipes to the cylinders in each 
wheel. 


INSIDE 
THE WHEEL CYLINDER 


There are two pistons with oil between 
them. When more oil is forced into the 
_ze— cylinder the pistons are pushed out- 
hea % ward, making the brake shoes rub © 
‘ergy = against the drum. | 





Pipe taking oil 
to wheel 
cylinders 










